The loop between beta-strands beta 2 and beta 3 and its interaction with the N-terminal alpha-helix is essential for biogenesis of alpha 7 nicotinic receptors.
Recently, we have shown that the alpha-helix present at the N-termini of alpha7 nicotinic acetylcholine receptors plays a crucial role in their biogenesis. Structural data suggest that this helix interacts with the loop linking beta-strands beta2 and beta3 (loop 3). We studied the role of this loop as well as its interaction with the helix in membrane receptor expression. Residues from Asp62 to Val75 in loop 3 were mutated. Mutations of conserved amino acids, such as Asp62, Leu65 and Trp67 abolished membrane receptor expression in Xenopus oocytes. Others mutations, at residues Asn68, Ala69, Ser70, Tyr72, Gly74, and Val 75 were less harmful although still produced significant expression decreases. Steady state levels of wild-type and mutant alpha7 receptors (L65A, W67A, and Y72A) were similar but the formation of pentameric receptors was impaired in the latter (W67A). Mutation of critical residues in subunits of heteromeric nicotinic acetylcholine receptors (alpha3beta4) also abolished their membrane expression. Complementarity between the helix and loop 3 was evidenced by studying the expression of chimeric alpha7 receptors in which these domains were substituted by homologous sequences from other subunits. We conclude that loop 3 and its docking to the alpha-helix is an important requirement for receptor assembly.